Correlation between antioxidant changes during hypoxia and recovery on reoxygenation.
Changes in myocardial antioxidants due to different durations of hypoxia at normal or lower temperatures were correlated with the recovery of structure and function on reoxygenation. Hearts perfused with substrate-free hypoxic buffer at 37 degrees C for 5 or 10 min and at 22 degrees C for 10 min showed a significant depression in the contractile function and rise in resting tension. Reoxygenation of these hearts at 37 degrees C for 20 min resulted in a recovery of these functions. On reoxygenation, hearts made hypoxic for 10 min at 37 degrees C showed poor recovery of the contractile function, increase in malondialdehyde content and a dramatic increase in the creatine phosphokinase activity in the coronary effluent. Addition of catalase to the perfusion medium markedly improved function recovery of these hearts. Hypoxia at 37 degrees C for 5 min or at 22 degrees C for 10 min with or without reoxygenation had no effect on superoxide dismutase (SOD) or glutathione peroxidase (GSHPx) activities. These antioxidants were depressed in hearts made hypoxic for 10 min at 37 degrees C with no further change on reoxygenation. Neither SOD nor GSHPx was detected in the coronary effluent during hypoxia or reoxygenation. Hypoxia at 37 or 22 degrees C for 10 min caused significant ultrastructural changes, and on reoxygenation 37 degrees C hypoxic hearts showed exacerbation, whereas the 22 degrees C hypoxic hearts showed recovery. These data support the hypothesis that reduced antioxidant reserve during hypoxia may contribute to the oxidative injury on reoxygenation, suggesting that maintenance of endogenous antioxidant levels during hypoxia may be important for recovery.